To determine the costs and benefits of queen association in termites we examined for the first time female-female interactions in colonies founded by two unmated females. In the termite Reticulitermes speratus, females that fail to pair with males found colonies cooperatively with partner females and reproduce by parthenogenesis. We analysed the relationship between queen dominance and initial size ranking in two-queen colonies from the viewpoint of first worker brood production and weight gain. To assign parentage to offspring of two-queen colonies we used mtDNA restriction fragment length polymorphism (RFLP); the results suggested that the two queens produced first worker brood equally throughout colony foundation. Furthermore, initially smaller females gained significantly more weight than initially larger females. This may have resulted from altruistic behaviour of the larger females towards the smaller ones. A simple mathematical model, which considered resource allocation and survivorship, could explain why the larger females behave altruistically towards the smaller females. We also examined the responses of females when more than two females were placed in a petri dish in the presence or absence of a male. If a partner male was present, only one female survived in the colony. In the absence of a partner male, two females, but never more than two, founded a colony cooperatively. These results show that females need a partner to found, and retain, a colony. 
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A number of studies have investigated the costs and benefits of colony foundation by multiple queens (i.e. pleometrosis) among ants, bees, wasps and termites. Studies of pleometrosis have sought to understand the conditions under which the advantages of group formation outweigh the disadvantages of competition among queens within groups (Adams & Tschinkel 1995) .
Studies on pleometrosis among social hymenopterans have shown various benefits of group foundation. In ants, multiple queens that contribute to egg laying produce workers more and earlier than solitary foundresses (Bartz & Hölldobler 1982; Rissing & Pollock 1987; Sommer & Hölldobler 1995; Bernasconi & Strassmann 1999) and the number of first workers directly determines colony success at brood raiding (Rissing & Pollock 1991) . Cooperative colony founding also increases the chances of successful defence against usurpation by the queens of neighbouring colonies (Balas & Adams 1997) . In Polistes (Gibo 1978; West-Eberhard 1978b) and Mischocyttarus wasps (Litte 1977; Clouse 2001) , foundress associations substantially reduce the rate of nest destruction by predators and conspecific attack. A study on halictine bees (Lin 1964) suggested that groups of foundresses could prevent attacks by parasites more easily, because the incipient nest is never left unguarded.
In contrast to social hymenopterans, termite colony foundation usually involves both sexes (Wilson 1971). To date, no studies have examined maleless colony foundation by multiple females, although the adaptive significance of monogamous and polygamous (i.e. a single male with multiple females) foundations has been discussed (e.g. Thorne 1982 Thorne , 1985 Shellman-Reeve 1990) . In monogamous colonies, males provide nitrogen-rich substances to females as a form of parental investment before egg deposition (Shellman-Reeve 1990) . Unlike malefemale cooperation, female-female cooperation would not bring such nutritional benefit to either female, and involves a reproductive conflict. Studies of the interactions among queens in maleless colonies founded by multiple females would eliminate confounding effects caused by the presence of a male and an additional female in an incipient termite colony, help clarify
